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[ron Redox Flow Battery " |
. Positive electrode:
Redox Flow Batteries:

Fe?* > Fe3*+ e +0.77V
* Power & energy can be sized independently Negative electrode:
* No precious metal used Fe?*+ 2e- - Fe (s) -0.44V
* Long life and high cyclability v e e Cell reaction:
* Low self-discharge 3 Fe2* > 2 Fe3*+ Fe (s) +1.21V
e Electrolyte can be easily reused & recycled H,
(high disposal value) et Fe?* |- . Hydrogen Evolution Reaction (HER):
gative - ositive | > Ht42e D H, 0.00V
electrolyte £ electrolyte
Advantages of Iron: o Fe® re e > Increase of pH
v Environmentally-friendly Fe Fe~/Fe - Iron hydroxide precipitation
v" Reasonably priced - Capacity fade
v" Abundant ,
Main challenges:

* Hydrogen Evolution Reaction (HER)
Hybrid:redox active materials in solid and ||C|U|d phase o Inhomogeneous iron plating reaction

Motivation & Approach Electrochemical Setup

. Studv of ating & Striop Redox active material: FeCl,
tudy ot iron plating &stripping Supporting electrolyte: NH,Cl
and HER on flat substrates N constant WE: planar glassy carbon (RDE)
* Next step: porous su.bstrates exchange with CE: platinum coil
(e.g. by electrospinning, simulations

RE: Ag/AgCl
dynamic hydrogen bubbling) pH 2.0

o Characterization Of System ﬁ Kinetic Monte Carlo (kMC) Temp.: 25 OC, 60°C Membrane

performance Modeling coupled with Various additives
continuum models

Periodic 3d-Lattice

Idealized section of flat anode material surface

Experiments & Results
Electrode for characterization: Te"f\f:ratlul;? depen(:.ence 100_- Influence of additives Amount of plated iron
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Alminium —— - * Cyclicvoltammetry (CV) at 25 °C (RT) and 60 °C * Reduction at different static potentials (chronoamperometry, CA) for
. * Rotating Disk Electrode (RDE) at 1600 rpm to ensure stable 10s and with different additives gives insights into reaction kinetics,
near-electrode concentration and detaching of H,-bubbles subsequent oxidation reveals amount of plated iron
* Removable tip - At RT and without additives, more energy goes into - Citric acid shifts the onset potential of the reduction reactions,
* Conductive cap & HER and side reactions than into the reduction of HER is increasingly suppressed with lower potentials
holderto avoid iron, elevated temperatures increase the coulombic - Glycine suppresses the HER and is known to prevent hydroxide
charging effects in SEM efficiency precipitation
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